Acidification and disulfide reduction can be sufficient to allow intact proteins to bind class II MHC.
The hypothesis that reduction of disulfide bonds and exposure to low pH may be sufficient to allow intact proteins to bind class II MHC was addressed in this study. Functional assays were used to determine minimal conditions sufficient to bypass the requirement for Ag processing. Fixed APC, pulsed with HEL at pH 5 in the presence of a reducing agent, were observed to stimulate I-Ed-restricted T cell hybridomas. Activity required both low pH and reducing agent. Fixed APC also stimulated cytochrome c-specific T cells after exposure to Ag at pH 5 but not pH 7. No reducing agent was required. Peptide was considerably more potent in these assays than intact cytochrome c. By contrast, highly purified cytochrome c was equal in potency with a peptide in competition binding assays using purified I-Ek. The protein did not bind I-Ad or I-Ak. This suggested that cytochrome c can efficiently bind I-Ek at low pH without the requirement for proteolytic cleavage. The capacity of HEL to bind purified I-Ed was strictly dependent on the presence of reducing agent. The reducing agent alone had no effect. A small panel of proteins was screened for class II binding at low pH in competition assays. Horse myoglobin and human hemoglobin were particularly potent in their capacity to inhibit binding of biotin-labeled peptide to purified class II. Unlabeled peptide inhibited binding of labeled peptide to I-Ad at pH 5 and pH 7. By contrast, intact horse myoglobin was active only at pH 5. This result suggested that low pH may enhance the binding of horse myoglobin to I-Ad through effects on the structure of both proteins. Our observations support the hypothesis that low pH and disulfide reduction can be sufficient to allow partially unfolded or structurally destabilized proteins to bind class II MHC.